From man to fish: What can Zebrafish tell us about ApoL1 nephropathy?
Risk variant Apolipoprotein L1 (G1/G2) are strongly associated with a spectrum of kidney disease in people of recent African descent. The mechanism of ApoL1 nephropathy is unknown. Podocytes and/or endothelial cells are the presumed target kidney cells. Given the close homology in structure and function of zebrafish (ZF) pronephros and human nephron, we studied the effect of podocyte-specific or endothelium-specific expression of ApoL1 (G0, G1, or G2) on the structure and function of ZF pronephros. Wild type (G0) or risk variant ApoL1 (G1/G2) were expressed in podocyte-specific or endothelium-specific under podocin/Flk promoters, respectively, using Gal4-UAS system. Structural pronephric changes were studied with light and electron microscopy (EM). Proteinuria was assayed by measuring renal excretion of GFP-vitamin D binding protein. Puromycin aminonucleoside (PAN) was used as inducer of podocyte injury. Endothelial-specific transgenic expression of G1/G2 is associated with endothelial injury indicated by endothelial cell swelling, segmental early double contours, and loss of endothelium fenestrae. Podocyte specific expression of G1 is associated with segmental podocyte foot process effacement and irregularities relative to G0. Despite the histological changes, the expression of G1/G2 alone in podocyte or endothelium compartment is not associated with edema, proteinuria, or gross whole fish phenotype. Moreover, PAN produced equal pericardial edema in all transgenic fish as well as nontransgenic controls. Transgenic expression human ApoL1 (G1/G2) is associated with histologic abnormalities in ZF glomeruli but is insufficient to cause quantifiable renal dysfunction. This finding supports the necessity of a "second hit" in the pathogenesis/progression of ApoL1-associated nephropathy.